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Outline 

• Plains CO2 Reduction Partnership (PCOR) 

• Workflow Optimization with Python scripting 

– Integration between software, algorithms, and scripting 

♦ Problem #1 – Spatially visualizing complex 
simulation results 

- Solution – Plume mapping workflow 

- Other applications 

♦ Problem #2 – Well spacing optimization 

- Solution – Well placement workflow 

- Other applications 

• Summary and future applications 



PCOR Partnership 



Integrative Approach for MVA  

“Focused on site 
characterization, modeling and 
simulation, and risk assessment 

to guide MVA strategy” 



Workflow Optimization with Python 



Problem #1 

Spatial Data Representation 

• Difficult to visualize 3-D simulation results in CMG 

– Spatial coordinates are relative (I, J, K) 

– Calculate total map for property of choice 

♦ CMG mapping visualization has minimal colors and 

cannot add contextual geographic features. 

 

 

 



Solution #1 

Plume Mapping Workflow  

• CMG property exports (ex. GPUA) are not natively read into ArcGIS. 

– Reformat the data using script to a Comma delimited XYZ file. 

– Use Python and XYZ data to quickly create a map using GUI. 

 

Table containing spatial 

coordinates (X, Y) for gas per 

unit area as represented by 

the centroid of each cell 



Plume Mapping Tool 

• Utilize ModelBuilder to optimize the workflow. 

• Approximately 30 minutes to create each map. 

• Toolbox can be shared and imported into ArcMap, allowing 

use among other users. 

 

 



Other Applications 

– Probability maps 

– Fluid saturation maps 

– Various risk assessments 

maps 

– Interactive PDFs 

 



Interactive PDF 

• Create interactive PDFs from shapefiles for ease-of-use 

and decision making 
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Interactive PDF cont 

• Create interactive PDFs from shapefiles for ease-of-use 

and decision making 
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Interactive PDF cont 

• Create interactive PDFs from shapefiles for ease-of-use 

and decision making 
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Problem #2 

Well Spacing Optimization 

• Develop basin for CO2 storage:  

– Place hundreds of wells for CO2 injection in a basin 
sized model. 

♦ Manual process is time consuming. 

– Use multiple constraints to place these wells.  

♦ Transmissivity, bottom hole pressure, depth, 
reservoir properties. 

 

• Other uses for field development: 

– Economic forecasting before development begins 

– Reduce uncertainty 

– Decision making 



Solution #2 

Well Placement Workflow 



Well Placement Algorithm 
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Calculating Transmissivity 

• Transmissivity is calculated for each cell block. 

– Permeability * Layer Thickness 

♦ The higher the transmissivity, the more desirable the 

location for well placement. 
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Further Applications 
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Potential location for a well 

• Advanced algorithm for well placement 



Bottom Hole Pressure Calculation 

• Layers from 3-D model in Petrel are transferred to 

ArcGIS. 

– Data is rasterized. 

– Using a Python script, pressures are computed based 

on measured depth and a pressure gradient. 
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Overall Summary 

• Can use these tools to evaluate data in 2-D and 3-D 

– Plume management, pressure differences, well 

placement optimizations, horizontal well evaluation, 

fracture swarms, geologic probability, seismic 

correlation 

• Integrate results from simulation with other decision 

making tools 

• Assist in decision making processes 

• Save countless project hours 
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Disclaimer 
This presentation was prepared as an account of work sponsored by an agency of the 

United States Government. Neither the United States Government, nor any agency 

thereof, nor any of their employees, makes any warranty, express or implied, or assumes 

any legal liability or responsibility for the accuracy, completeness, or usefulness of any 

information, apparatus, product, or process disclosed or represents that its use would not 

infringe privately owned rights. Reference herein to any specific commercial product, 

process, or service by trade name, trademark, manufacturer, or otherwise does not 

necessarily constitute or imply its endorsement, recommendation, or favoring by the 

United States Government or any agency thereof. The views and opinions of authors 

expressed herein do not necessarily state or reflect those of the United States 

Government or any agency thereof. 

 


